Identification of a novel GPR81-selective agonist that suppresses lipolysis in mice without cutaneous flushing.
GPR81, which exhibits a high degree of homology with GPR109a, has been recently identified as a lactate receptor. Similar to GPR109a, the activation of GPR81 by lactate suppresses lipolysis, suggesting that GPR81 may be a potential drug target for treating dyslipidemia. In addition, the fact that GPR81 is expressed only in adipocytes, whereas GPR109a is expressed in various tissues and cells, including Langerhans cells, which are considered responsible for flushing, indicates that targeting GPR81 could lead to the development of antidyslipidemia agents with a reduced risk of this side effect. However, the pharmacological role of GPR81 remains largely unclear, mainly because of the lack of potent and selective surrogate GPR81 agonists suitable for in vivo studies. In the present study, we showed that lactate-induced suppression of lipolysis in explants of white adipose tissue (WAT) depends on the presence of GPR81. We also performed high-throughput screening (HTS) and identified four novel chemical clusters as GPR81 agonists. Chemical optimization of aminothiazole derivatives led to the discovery of a lead compound with improved potency. The compound inhibited lipolysis in differentiated 3T3-L1 adipocytes. Finally, intraperitoneal administration of this compound suppressed lipolysis in mice at doses that did not cause cutaneous flushing. This is the first description of a 50nM GPR81 selective agonist with in vivo efficacy, without the side effect, i.e., flushing. These results suggest that GPR81 is an attractive drug target for treating dyslipidemia without the risk of flushing.